a b s t r a c t INTRODUCTION: Intra-Gastric Balloon (IGB) is increasingly used as a non-operative management strategy in bariatric patients. However, as IGB use has become more prevalent, new potentially life-threatening adverse effects have emerged. We report a case of IGB-related acute pancreatitis from a tertiary referral hospital. A literature review of electronic databases was conducted to identify other cases PRESENTATION OF CASE: A 20-year-old female presented to the emergency department with acute onset of epigastric pain on day-1 post-insertion of an IGB (Orbera ® ). The diagnosis of acute pancreatitis was made on the basis of the clinical picture, with radiological and serological confirmation. Complete resolution of symptoms promptly followed endoscopic removal of the balloon.
Introduction
Intra-Gastric Balloon (IGB) has been a controversial short-term strategy for rapid weight loss since its introduction. Multiple systematic reviews and meta-analyses have been performed to elucidate the complication rates of IGB. Pancreatitis is only a recently recognised complication of IGB [1] .
There are only thirteen reported cases in the literature. We present a case report of iatrogenic acute pancreatitis in a 20-yearold female following insertion of an IGB along with a review of the literature. Our work has been reported in line with the SCARE criteria [2] .
ଝ This paper is based on: Poster presentation accepted at the 2016 at ANZGOSA /SUGSS "Surgeons and the Upper GI Tract" Meeting 2016 Sydney.
* Corresponding author at: Liverpool Hospital, Department of Surgery, Liverpool, New South Wales, 2170, Australia. E-mail address: Praveen.Ravindran@health.nsw.gov.au (P. Ravindran).
Case report
A 20-year-old female with a BMI of 41 kg/m 2 presented to our emergency department with generalised abdominal pain and vomiting one day after insertion of an IGB(Orbera ® ; Allergan Inc., Santa Barbara, California, USA) filled with 500 ml of saline. The insertion of the IGB was noted by the clinician to be smooth with no intraoperative difficulties. Her medical history was otherwise unremarkable, with no other clear risk factors for pancreatitis. She was afebrile (37.3 • C) with a normal pulse rate (83). She had isolated epigastric tenderness and an otherwise soft abdomen. Full blood count demonstrated leucocytosis (WCC 24.7 × 10 9 /L) and serum studies confirmed raised lipase (900 UI/mL) and a C-Reactive Protein (CRP) level of 247 mg/L, with normal electrolytes, renal function, liver function and triglycerides. A formal abdominal ultrasound was negative for cholelithiasis, as well as for any intra or extra hepatic duct dilatation. An intravenous and oral contrast enhanced abdominal CT demonstrated evidence of pancreatitis with pancreatic stranding, peri-pancreatic oedema, and a trace of free intra-peritoneal fluid. The IGB could be seen compressing the distal body and tail of the pancreas with associated stranding of the tail of the pancreas (Fig. 1) . A consultant radiologist felt these appearances to be most consistent with acute pancreatitis. Oral contrast could be seen flowing freely into the proximal jejunum, excluding gastric outlet obstruction (Fig. 2) .
The IGB was endoscopically removed two days after admission by the treating surgeon, and endoscopic inspection revealed no gastric mucosal ischemia. The patient's clinical course dramatically improved following removal of the IGB, and her WCC and CRP normalised. She was discharged home two days later. Given all the other tests, including autoimmune screens, triglyceride and calcium levels were normal, and the patient did not have a prior history of trauma, a known history of cystic fibrosis, any recent attempts to cannulate her ampulla of Vater or a family history of pancreatitis, the diagnosis of acute pancreatitis due to IGB compression of the pancreas was made. Two years following this episode, the patient had no further episodes of pancreatitis.
Discussion
Endoscopic insertion of IGB has been used as it provides a less invasive and potentially safer option for short term weight loss [3] . One meta-analysis found a weighted mean reported incidence of serious adverse events (AE) across eight studies was 10.5% [1] . Four IGB associated deaths have been reported, but they have been related to gastric perforation or aspiration, with none being associated with pancreatitis [4] .
The theory driving IGB use is that the space-occupying device not only results in early satiety, but also induces several hormonal changes which result in weight-loss [5] . It has primarily been implemented as a temporary measure to assist bariatric patients in becoming more suitable candidates for surgery, or for those patients in which surgery is not an option. The Garren-Edward Gastric Bubble (GEGB) was the inaugural IGB to be granted FDA approval in 1984. Constructed from polyurethane, the cylindrical device contained a hollow central channel and was to be filled with 200 ml of air. Sub-optimal weight loss resulted, coupled with serious side effects including gastric erosion, small bowel obstruction and gastric perforation led to its removal from the market [6] . This resulted in design changes aiming for a safer IGB: silicone balloons, spherical in shape and saline filled, with a smooth surface, and a radiopaque marker [6] .
This case illustrates acute pancreatitis can follow insertion of IGB. To our knowledge, this is the earliest reported case of pancreatitis post IGB insertion. Table 1 outlines the key aspects of the other thirteen cases [7] [8] [9] [10] [11] [12] [13] [14] [15] . The complication of pancreatitis appears to occur more commonly in recent years. There were only three cases reported between 2008 and 2012, but 10 cases reported since 2014.
A review of the other cases suggests that the cases of pancreatitis were due to the mass effect by the balloon on the pancreas, or by dislodgement of the catheter into the second part of the duodenum. All these cases involved filling the balloon with the recommended amount, between 400 and 700 ml of saline. After prompt removal of the balloon via endoscopy, all patients clinically improved without development of serious sequela.
All reported cases involved the adjustable and non-adjustable single balloon systems, while there have been none yet reported on the dual-balloon systems. Of note is that endoscopic failure to retrieve the balloon often occurs once the catheter has been dislodged into the second part of the duodenum. This appears to have occurred two times in the reported cases [9, 13] with involvement of the adjustable single balloon system (Spatz ABS ® ; Spatz Medical, Great Neck, NY). These two reported cases required laparotomy for balloon retrieval, and at least one case showed signs of gastric mucosal ischaemia at endoscopy which necessitated laparotomy to exclude full thickness ischaemia. This system has a non-collapsible catheter that is intended to lower the risk of balloon migration. However, these two cases demonstrated that catheter migration can occur with this device even in the absence of deflation and with life-threatening sequelae. Furthermore, not all the cases of pancreatitis were mild. Four cases [7, 9, 12, 13] demonstrated evidences of local peripancreatic fluid collections or pancreatic necrosis. This further highlights that when left unrecognised, potentially severe sequelae of pancreatitis may result from IGB balloon related pancreatitis.
The dual-balloon device (Reshape Duo Intergrated DBS ® ;
Reshape, San Clemente, CA) was developed to address the issues of excessive compression and intestinal migration. The dual balloons were designed to reduce intestinal migration, without the use of a rigid catheter. It occupies more space than its predecessors and can distribute the pressure throughout a greater longitudinal axis. Each of the two balloons has an independent channel so that unintended deflation in one balloon will not lead to deflation of the other balloon, but rather the inflated balloon will keep the deflated [13] 30 F 11 months Severe with pancreatic necrosis
Single Adjustable Balloon
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Conclusion
Pancreatitis associated with IGB insertion is a rare but increasingly recognised clinical entity. The experience in the literature suggests that patients can be at risk of this complication anytime between 1 day-11 months after insertion. Diagnosis is usually made after confirming the compression on cross sectional imaging and by exclusion of other causes of pancreatitis. Prompt endoscopic removal of the balloon usually results in resolution of the problem, while simultaneously allowing for internal examination of gastric mucosa for signs of ulceration or necrosis. While death from IGBs is rare, and the incidence of pancreatitis is low, prompt intervention minimizes the risk of severe clinical sequelae.
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